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^^^X.ent^ relates to an improved ^«9~™* 
piping system for underground tank, used to store hydrocarb< 
5 fuels or the likes. 
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Background of the Invention 

Studies by the United States Environmental Protection Agency 
10 have found that approximately two-thirds of J* leaks in 
underground storage tanks can be traced tyfailure o, an 

• "Lrground piping system rather than to/he tank "self 
Specific locations include joints suc^s unions, elbows and 

• codings where two straight pleces/i pipe are Joined together. 
15 connections to underground e^lpme^ ^ corroded steel pipes. 

Also, structural failure i/piping systems can occur when 

• cements take place in tan/ and/or ^'^svZZlX 
water tables or settling ground movement. This is particularly 

20 true in the case of rigli fiberglass piping systems which are 

subject to cracking or/outright structural failure. 

Summary of the Invention 

25 The present /vention provides a piping system for ™ ln 9 
fluid from th/outlet port o, a pump to the inlet port of a flu.d 
dispenser. The system comprises a primary pipe of flexible 
m erial h,/ing an inlet end and an outlet end. a secondary pipe 
of flexible material generally surrounding the primary pipe, a 
30 pip coupling removably coupled to the outlet port of the pump. , 
dispensed coupling removably coupled to the inlet port of the 
fluid /ispenser. and two secondary couplings. A * un * 
coupl/ng removably secures the pump end of the secondary pipe to 
the /uter piping adapter of the pump coupling. A secondary 
dispenser coupling removably secures the dispenser end of the 
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J 5 econdary pipe to the outer piping adapter of the dispense, 

coupling. 

The pump coupling comprises an inner pipe in communication 
ui th the outlet port of the pump and an outer piping adap/r 
concentric with the inner pipe. The dispenser coupling/ 
comprises an inner pipe in communication with the W port of 
the fluid dispenser and an outer piping adapter con/entric with 
he "ner pipe. The inlet end of the primary 
secured to the inner pipe of the pump coupling/and the outlet 
enHf the pipe is removably secured to the/ner pipe of the 
dispenser coupling. 

The secondary pump-body coupling comprises a first male 
coupling adapted to mate with the o/er piping adapter of the 
Dump coupling and a second male coupling and a second male 
coaling adapted to mate with t^ dispenser end of the secondary 

pipe. / 

m accordance with the/esent invention, the ««" ul " 
volume defined by the p/ary pipe, the secondary pipe, the pump- 
body coupling, secondary pump-body coupling, the dispenser 
coupling and the secondary dispenser coupling provides 
containment for th/fluid in the event of leakage from the 
25 primary pipe. 

It is an object of the present invention to prevent or 
decrease the inadvertent leakage of hazardous liquid such as 
hydrocarbon/fuel into the environment from an underground storage 
30 tank piping system. 

The/resent invention provides a double-walled flexible 
pipin/system especially suitable for underground tanks used to - 
store hydrocarbon fuels. 
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if^resent invention is tha^^i 


An advantage of tha^resent invention is that^hly two 
connections are required in the underground piping system. 

Another advantage is that the piping can be replaced without 
5 excavating or breaking ground at the installed tank site. 

An additional advantage is that piping is readily accessible 
from grade for structural testing without excavating orybireaking 
ground at the installed tank site. 

10 

It is a feature of the present invention that/in the event of 
a leak of the piping, the leak is virtually totally contained 
within the annular space between the primary and secondary pipe 
or in the pipe containment chamber and is / not discharged to the 
15 surroundings. y' 

An additional feature of a preferred embodiment of the 
present invention is that a sensor placed between the walls of 
the two concentric pipes provides a method of detecting any 
release from the primary pipe, e.g. causing an alarm to sound. 

An additional feature^of a preferred embodiment is that any 
leakage from the primary pipe into the annular space between the 
primary and secondary pipes pan be drained into a containment 
25- chamber, where it/can be removed without contaminating the 
environment. 

An additional feature of an alternative embodiment is that 
any leakageAnto the annular space between the primary and 
30 secondary/pipe can be removed by suction at the dispenser 
connection above ground, where it can be removed without 
contaminating the environment. 


Brief Description of the Drawings 
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' na 1 is an elevftonal cross-section of aft>stalled 

storage tan, provided with a piping system in 
accordance with the present invention. 

of the flexible pipe with the pump body. / 

M/ , Hnn faven along the line 3— /of Fig, 
FIG. 3 is a cross-section tajcen ax««y / 


10 2. 


15 


P1G . 4 is an elevational <*~~^«J±^££u. 
piping system of Fig. 1 showing in greater detail 
of the flexible pipe with the fuel dispenser. 

S is an elevational <*~^jZ£2X£^ *-* 

piping run/manifold connection toother undergroun 


systems. 
20 Detailed Description 


Fig i shows a conventional underground fuel tank 13 with a 
Fig. l snows eouipped with a conventional 

single manway 14 at grade level 28 *^W> 37 and 

4. „K am h-r 12 which provides access to tne pump 
containment chamber 12, wnicn P underground 
5 the underground piping 19,22 connected to it. The g 
tank 13 is filled with fuel by opening the manway 14 and 
tank 13 til thr ough the fill pipe 16. 

transfer ing fuel to tank 13 tnrouyi 

A pump 37 is provided to pump fuel from the tan, 
30 „ through a primary pipe » to a fuel dispense; : co, 

providing input to a fuel ^^J ga sZ^. accordance 
may be a conventional service station g P P ^ 

35 leak out of primary pipe 22. 
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, r v,,mhpr 12 one removes the manway. 

To enter the containment chamber 12, one / 

cover 1.. exposing the vapor recovery pipe U an the fill^pe 
16. which can then be removed from grade level 28. 

.„ Mr, 1 the compression fittings 17, l&'for the 
As shown in Fig. 2. the comp _ accessible from 

secondary pipe 19 and the primary pipe 22 are nowa* 

the containment chamber 12. ^/^^JZoL oupling 20 

fh P lr P i e 2 with the adaptor 2 /rhe compression fitting 
« ca^now be disconnected, thus disconnecting the primary pipe 
22 and the secondary pipe 19 fromZe piping adaptor and the pump 
I ,^37 The other ends of the/primary pipe 22 and secondary 
"2 ^"are "imUarly disced from the dispenser coupling 39 
at or about grade level 28./ 

The inner primary pi/22 can now be -fished" or pulled up 
and out from the oute/secondary pipe 19 from grade leve 28 
The primary pipe 22/nd the secondary pipe 19 are accessible 
both ends-below gr4e at the Interface with the containment 
chamber and at ofabout grade level 2 8 at the fuel dispenser 
chamber, ana a o flexible, the pipe may 

' Z^jt<^ sT where the tan, Is installed and cut 

at the job site to the desired length. 

The pi/ng adaptor 23 is a forged or cast custom fitting 
0 comprising two-inch outside diameter inner pipe connected to the 
outlet/pump body 12. below ground. The dispenser coupling 39 is 
I colsponding fitting connected to the *° rt - 
TheAexible primary pipe 22. desirably of two-inch inner . 
dimeter, fits over the piping adaptor 23. The 
/ , a g\ - m i •» secures the orimary pipe 22 to tne 

5 fitting 18 clamps and firmly secures 
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Dlpl ng adaptor 23. The length of the inner pipe of the piping 
Raptor 23 is typically two pipe diameters. The compression 
fitting 18 may be substituted with a co^on hose clamp, strap/or 
other fitting. 

The male coupling 20 is . 4-inch outside 
adapter with external threads. It screws at one th/eaded end 25 
into the outer piping adapter. 15. The "^V^* ^ 
l9 is desirably of 4-inch inside diameter hose/piping. It slides 
over the free end of the male coupling 20. /compression fitting 
17 clamps and firmly secures the secondar/pipe 19 to the male 
coupling 20. 

After installation of the flexib/piping system, the outside 
secondary pipe 19 is rendered Inflexible as it is buried in the 
ground. The outside pipe 19 se^s as a guide for the primary 
pipe 22 which slides into or/s retractable from it. 

The piping adaptor 23 /as a male thread 25. that screws >nto 
the pump body 12. (In /ome cases where the pump has a standard 
male connection, a standard pipe coupling may be necessary to 
connect the piping Raptor.) Once the piping adaptor 23 is 
screwed into the outlet port of the pump body 12. the piping 
adaptor 23 is fixed and Is generally not removed. 
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A boot it An used to seal the entry of the secondary pipe 19. 
where it enters the containment chamber 12 by connecting to a 
sleeve 21/which is an integral part of the containment chamber 
12. 

If/he primary inner pipe 22 leaks, the leakage is contained 
in «4 annular space 23 between the primary pipe 22 and secondary 
pij 19. and will not escape into and flood the containment 
Ler 12. If a leak arises at the Juncture of the pipe 22 and 
„p body 12, or at either of the two compression fittings 17 or 
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S the -presence^d boot 24 ensures that leak is contained in 
che piping containment chamber 12 at 26 and does not overfly 
into the surrounding soil. The boot 24 also prevents leakage 
from the fill pipe 16 from escaping from the containment chamber 
j 11 into the soil. / 

The annular space between the coaxial primary pipe 22 and 
secondary pipe 19 can be tested for leakage in the inner pipe 19 
by locating sensors in the annular space 23 between the pipes 22 
10 and 19. / 

Installation Method / 

First, the flexible outer secondary pipe 19 is installed 
15 below the ground, and then the flexible inner primary pipe 22 is 
inserted from the grade level/28 into the previously installed 
outer pipe 19. The below-ground ends of the two concentric pipes 
19,22 are mechanically connected inside the containment chamber 
12, which is made accessible by removal of manhole cover 14. 
20 The above-ground ends/of the two concentric pipes 19,22 are 

mechanically connected inside the containment pan 138 below the 

Accordingly /there are only two mechanical fitting in the 
25 piping run — the connection at the containment chamber 12, and the 
connection ax the containment pan, 138. In accordance with the 
present inyention, mechanical piping connections at which the 
underground pipe is likely to leak and which cannot be inspected 
visually/ from above ground is the only one. This must be 
30 compared with conventional piping systems wherein many 

underground connections are employed, and which are buried and 
inaccessible. To reach these connections it is necessary to 
excavate much of the piping system in order to find a leak. 
Furthermore, in the event of a leak at the connection 18 between 
35 the underground piping 22 and the containment chamber 12, 


^upling 18 ma^e snapped open and the^^ner pipe 22 may be 
Replaced with a new pipe underground without disturbing the^ 
concrete slab at grade level 28. So the underground pipi4 is 
replaceable from grade 28 and without going underground/ 

It is apparent that the objects of the invent ion/re 
fulfilled by the foregoing disclosure, it is to bZunderstood 
however, that many modifications may be made toAie basic 
invention, some of which have been mentioned afcove. These and 
other modifications are to be deemed within/he spirit and scope 
of the above-disclosed invention, which should be interpreted 
with reference to the following Claims./ 

in Figure 2, containment of the liquid, in the event of a 
leak in the primary pipe 22, will *e held in the secondary or 
containment pipe 19. Figure 4 schematically illustrates a 
similar gas dispensing station/with an alternate embodiment for 
securing the primary and secondary pipes to the pump adapter at 
one end and the dispenser the other end in an underground 
storage tank - dispenser/piping system, in figure 4, a leak from 
the primary or product/pipe 122 will flow into the secondary 
containment pipe 119/from which it will drain by gravity to 126 
in the leak containment chamber 112. The coupling securing the 
primary pipe 122 to the secondary or containment pipe 119 at the 
base of the dispenser 135, 135 is connected to the bottom of the 
shear valve irf. This coupling is substantially similar to the 
coupling at the other end of the double piping system in the 
containment chamber 112. The secondary or containment pipe 119 
is connec/ed directly to sleeves that protrude from the 
30 containment pan 138 at one end and the containment chamber 112 at 
the other end. The method of connection may be stainless steel 
strap/ or bands 157, applied in the field with a strap tightening 
ancyiamping tool. Alternatively, a compression fitting may be 
used. Access to the containment chamber u 2 is provided through 
35 thfe manway 114. a 
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■■' m either of We embodiments illustratW in Figure 2 or 4, 

monitoring systems are installed at the leak collection chamber 
36 or 136 and necessary repairs can be performed without a/ 
-release" to the environment. In both the described / 
embodiments, the primary pipe 22 or 122 can be replaced from 
above ground. / 

The material of the primary pipe 22 or 122/and the secondary 
pipe 19 or 119 in the two depicted embodiments is similar to the 
conventional 'hose' construction, i.e. reinforced rubber or 
plastic material suitable for gasoline/service. 

A gasoline delivery hose - whil/having a short life-span 
above ground - will exhibit a substantially longer life when used 
below ground in darkness (i.e/out.of bright sunlight, and in a 
stationary condition, as illustrated in Figures 1,2 & 4. In such 
use there will be no: /degradation of pipe material due to 
exposure to sunlight; deterioration of pipe material due to wear 
and tear which accompanies to the frequent movement of the pipes 
as is now the case with conventional above ground piping systems. 
Under such circumstances, the life expectancy of the underground 
piping system sKown in Figures 1,2 or 4 will exceed 10 years 
instead of the 7 approximately 4 year average life expectancy of 
25 conventional/above ground pipe systems. 

Furthermore, in the event of very long runs of pipe between 
the fue/ storage tank and the fuel dispenser, a repeater 
contaiZnent chamber 312 may be placed in the pipe run. The 

30 piping containment chamber 212, the primary and secondary piping 
sysZm 222 and 219, the repeater containment chamber 312 and the 
fuel dispenser 235 is schematically shown in Figure 5. The use 
J repeater containment chambers will be necessary in cases where 
/he length of the primary and secondary piping system delivered 

35 /to the jobsite is less that the distance between the piping 



containment chamber 312 and the fuel^dlspenser 235, or if 
multiple fuel storage tanks are ^utilized and interconnectors in 
the piping becomes necessai 
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